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0 Compositions and method for the treatment of disease. 

© Synergistic compositions comprising an antioxidant and an arylpropionic, non-steroidal anti-inllammatory 

<^"drug used to treat certain diseases are disclosed. The compositions inhibit production of arachidonic acid 
AA>«n«\<-lA AM*4-nr«4t mklAk hquo Kft^t I fit i-vl!/-;a^H *»e /«ati«ac rif ttceno.r4octri ir»tlrm in norirvinrrtal HiCAa«o The 



CO 



cascade end-products which have been implicated as causes of tissue-destruction in periodontal disease. The 
compositions are administered in combination with a carrier, which may be a mucosal-tenacious polymer 



JJJ selected from, the groups of semi-solid pastes, gels, ointments, liquids or films. 
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COMPOSITIONS AND METHOD FOR THE TREATMENT OF DISEASE 



BACKGROUND OF THE INVENTION 



Periodontal disease is an inflammatory disorder of the supporting tissue of teeth. Without control. 

s chronic inflammatory condition associated with periodontal disease will destroy tissue supporting teeth and 
eventually result in teeth loss. 

Attempts have been made to alleviate periodontal disease using chemical agents. For example, U.S. 
patent no. A J89.662 to Thomas- Leurquin et al. discloses a pharmaceutical composition including collagen 
and a chiorhexidine antiseptic and anti-inflammatory substance. However, the traditional mode of prevention 

io and treatment of periodontal disease has centered on maintaining good oral hygiene. This consists of. 
among other things, removal of dental plaque which is considered to be the etiological cause of dental 
caries and periodontal disease. Dental plaque consists of microbial masses which deliver a stream of 
enzymes, endotoxins and exotoxins onto gingival and marginal periodontal tissue leading to inflammation. 
The resulting inflammatory response triggers a series of catabolic processes. Specifically, as tissue reacts 

75 to protect itself from these toxic assaults, complex changes occur in the immune system in the function of 
osteoclasts, in the activity of lymphocytes In the blood streams, and in other bodily defenses. These 
changes and complement activation lead to increased prostaglandin formation at the inflammation site. 

Prostaglandin, and related compounds, are principally formed by body cells at the site of tissue injury 
by a process known as arachidonic acid cascade. This process occurs when essential fatty acids, especially 

2V iinoleic acid, are enzymatically converted into arachidonic acid, which in turn is further metabolized through 
either the cyclooxygenase or lipoxygenase pathways to prostaglandins <PGS). 

Prostaglandins, particularly prostaglandin-Es (PGE2), have been implicated as components of the 
inflammatory reaction. Goodson et al.. Prostaglandins, 6. 81-85 (1984) and El Attar et al. f J. Periodontal, 52, 
15-19 (1981) demonstrated that PGE* levels are elevated in inflamed gingiva when compared to normal 

25 gingiva. Offenbacher et al., J. Periodont. Res., 21. 101-112 (19B8) demonstrated that extremely high levels 
of PGE 2 are present at periodontal sites of active attachment loss and low at sites which are in remission, 
i.e. there is no longitudinal attachment ioss. The PGE 2 level in diseased tissue approximates 1 uM 
(Offonbacher et al. t J. Periodon. Res. 19, 1-13 (1984)) which is a pharmacologically active concentration 
when tested in various model systems to induce vasodilation, bone resorption and other pro-inflammatory 

30 responses. 

Despite this evidence regarding the key rote of PGE 2 in the pathogenesis of periodontal disease, there 
has been substantially little appreciation of the use of drugs which inhibit PGEs synthesis in an attempt to 
retard or prevent periodontal tissue destruction. 

3S 

SUMMARY OF THE INVENTION 



Accordingly, it is an object of the invention to provide new compositions and a method which inhibit 
40 prostaglandin formation and are therefore useful tor the treatment of periodontal disease. 

These and other objectives are achieved by providing a synergistic composition which comprises an 
antioxidant in combination with an aryipropionic. non-steroidal anti-inflammatory drug (NSAID). The antiox- 
idant is preferably alpha- tocopherol, ascorbic acid or pharmaceutical^ acceptable salts thereof, or Vitamin A 
and its precursors including beta-carotene. The arylpropionic NSAID is preferably an alpha-arylproprionic 
45 NSAID. most preferably, ibuprofen, flurbiprofen, ketoprofen. fenoprofen or naproxen. The antioxidant and 
NSAID are combined with a pharmaceutical^ acceptable carrier. The compositions are preferably formed 
into a laminate occlusive dressing, tabtet capsule, pill, solution, gel suspension, or the like. In these types of 
formulations, antioxidant is preferably present in the composition in the range from about 0.01 to 10% by 
weight, and most preferably 0.03 to 2% by weight. NSAID is preferably present in the composition in the 
so range from about 0.01 to 10% by weight and most preferably 0.01 to 2% by weight Alternately, the 
composition may be compounded in a mucosal-tenacious polymer, preferably a water soluble or water 
dispersibto karaya gum, ethylene oxide polymer, sodium carboxymethylcellulose or low r atkyl vinyl ether- 
rnaleic acid anhydride copolymer. The polymer, having the th rapeutically effective composition therein, 
can be applied directly to the gingival tissues. 
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DETAILED DESCRIPTION OF THE INVENTION 



Antioxidants reduce the oxidation ol arachidonlc acid by competing for enzymatically formed oxygen 
5 radicals during arachidonic acid cascade. The result of this competition is a decrease of prostaglandin 
synthesis and a concomitant decrease in plaque-induced gingival inflammation in addition to the tissue 
destruction which is associated therewith. Non-steroidal anti-inflammatory drugs (NSAID) treat rrrRammation. 
but have limited effectiveness in fighting the underlying disease origins of the inflammation. 

According to the present invention, it has been discovered that the combination of one or more 
70 antioxidants and one or more ary (propionic, non-steroidal anti-inflammatory drugs produces a synergistic 
result in the treatment of inflammatory diseases, and in particular periodontal disease, by the reduction or 
prophylaxis of prostaglandin formation at the inflammation site. Preferably, the antioxidants are aipha- 
tocopherol. ascorbic acid or pharmaceuiicalry acceptable salts thereof, or Vitamin A and its precursors 
including beta-carotene. Other antioxidants may be utilized in the present invention. The NSAID is 
f5 preferably an arylpropionic compound, preferably an alpha-arylproprlonic acid or pharmaceutically accept- 
able salts thereof. Such compounds may be represented by the following formula: 



R-CH-CO-H 



where R is an aromatic group and the compound possesses anti-inflammatory properties. Most preferably, 
the a(pha-ary (propionic acid is ibuprofen, flurbiprofen, ketoprolert, fenoprofen, or naproxen. 

In the determination of the synergistic activity of the compositions according to the present invention, 
the following in vitro testing was effected. A large pool of inflamed human gingival tissue was obtained from 
patients with periodontitis who were undergoing routine periodontal surgery. The tissues were immediately 
stored in liquid nitrogen prior to use or were used fresh. The assay of cydooxygenase products was 
performed as a modification of the assay of El Attar et a!., J. Pertodon. Res.. 21^ 169-176 (1&B6). Pooled 
tissue was weighed and homogenized at 0-4 & C with a Polytron® (Brinkman) homogenizer in a 0.2 M TRIS 
buffer, pri 8.0, at a final concentration of 20 mg/ml. After centrtfugation for 10 minutes at 1200 x g, the 
supernatant was divided into 3 ml aliquots for incubation m the presence or absence of a test compound. 

The test compounds were tested in triplicate over a concentration range of 10" 8 to 10~ 14 M. For 
example, alpha-tocopherol from 10~' 2 to 10~ U M was coupled with ketoprofen from tO" 8 to 10"'* M range 
in a total of 3x7 matrix combinations in order to determine the synergistic effect as well as the ICso (dosage 
concentration to reach 50% inhibition) of the combination. 

Prostanoids were extracted as described by Powell. Methods in Eng., 86, 467 (1982) using a Sep-Pak- 
Cia cartridge from Waters Associates. The Sep-Pak was prepared by the sequential elution of 20 millifiters 
of ethanol and 20 milliliters of water. The sample was then adjusted to 15% ethanoi. pH 3.0, with acetic acid 
and applied to the column. The column was eluted with 20 ml of 15% ethanol, pH 3.0, 20 ml of petroleum 
ether and then the prostaglandin Tx (thromboxane) was eluted with 10 ml of methyl formate. Thereafter, the 
methyl formate was evaporated to dryness with nitrogen and reconstituted in 32% acryionitrile (high 
pressure liquid chromatography buffer). 

Previous experience had revealed that the recovery was greater than 92% from PGE?, PGI2 (as 6KF1) ( 
TxA? (as TxB 2 ) and PGF 2 . These are readily separated and quantified using a 4.6 x 100 mm RP-18 Spheri- 
5u column from Brownlee Labs. A Flow-One radioactivity monitor simultaneously measured radioactivity 
while monitoring elution at 192 nanometers. 

The net incorporation of the 14 C arachidonate was measured in the absence o1 the test substance in 
order to determine the maximum activity of the cydooxygenase cascade. 

The following Table 1 indicates the percent of control (maximum) PGE? synthesis as a function of 
alpha-tocopherol and ketoprofen concentration. 
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Table 1 



Percent of PGE* Synthesis In Presence of Ketoprofen and Aipha-Tocopherol 


Alpha-tocopherol 




Ketoprofen Concentration (M) 






Concentration 
















(M) 




















10~ 13 


to- 1 * 


10-' » 


lO-io 


10- 9 


10" 8 


At 10~ 14 M 


102 


129 


116 


131 


112 


75 


97 


At 1CT ,3 M 


105 


86 


101 


82 


62 


61 


36 


At 10" ,2 M 


66 


68 


41 


62 


46 


51 


49 



As can be seen from Table 1, the exemplary composition of alpha-tocopherol and ketoprofen in 
combination resulted in a synergistic effect in the inhibition of PGE2. Specifically, alpha-tocopherol lowered 
the ICso value of ketoprofen and ketoprofen lowered the ICso value of alpha-tocopheroL 

In carrying out the method of the present invention, the antioxidant and arylpropionic. NSAID composi- 
tion can be combined with a pharmaceuticalry acceptable carrier and administered orally, topically or 
bucally to the patient in need of treatment. Suitable forms of administration of the composition are forms 
such as laminate occlusive dressings, tablets, capsules, pilis, solutions t gels, suspensions and the like. 

The compositions of the present invention include an effective periodontal disease reducing amount ot 
the antioxidant and NSAID in combination with the pharmaceuticalry acceptable carrier. The amount of 
active ingredients in the composition are about 0.01 to 10% by weight for the antioxidant and about 0.01 to 
10% by weight for the arylpropionic, NSAID. The preferred weight % are about 0.03 to 2.0% for the 
antioxidant and about 0.01 to about 2.0% for the arylpropionic, NSAID. The carriers may include other 
materials such as lubricants, e.g., stearic acid or magnesium stearate, fillers such as lactose, sucrose and 
corn starch, desegregating agents such as algeic acid, surface active agents for use in injectable solutions 
or suspensions, and the like. 

According to another embodiment of the invention, the synergistic compositions may be compounded 
into a carrier which has a strong and continuing adherence to the oral gingiva! mucosa. The carrier may 
then be applied to gingival tissues for two hours or longer in order to achieve a protracted topical 
therapeutic effect. Compositions of preferred vehicles which have acceptable properties are described 
herein as "mucosal-tenacious" and may be created from a variety of water-soluble or water-dispersibie 
polymeric materials combined with other adjuvants. 

All such materials used in the vehicle however, must have certain properties in common which are 
summarized below: 

(1) They must be virtually non-toxic systemically. 

(2) They must not irritate or damage bodily tissues at the site of the application. 
<3) They must be water-soluble or water-dispersible polymeric molecules. 

(4) They must be chemically and physically compatible with the synergistic composition. 

(5) They must have a strong and persistent adherence to oral mucosal tissues, preferably for a 
minimum of 2 hours after application to effected tissues. 

(6) They must allow the slow diffusion of the synergistic composition from the vehicle so that it can 
contact and permeate the mucosa at the site of application for protracted periods of time. 

(7) They must be readily removable from the site of application by use of mild mechanical abrasion 
and a non-toxic detergent solution. 

The mechanism by which a polymeric material bonds to oral mucosal tissues is complex. It is believed 
that chemical, physical and mechanical bonds form as permeation of molecules takes place into the 
irregularly contoured surface of the mucosal substrate. Since all body cells in vertebrate animals carry a net 
negative surface charge and most polymeric agents carry a net positive charge, an electrostatic bond 
develops due to coulombic attractions, van der Waal forces, hydrogen bonding and covaient bonding. 

There are a number of polymeric agents which can be employed to prepare mucosal-tenacious vehicles 
with the seven required attributes enumerated above. Among these are natural gums, plant extracts, animal 
extracts, cellulose derivatives, polyvinyl alcohols, polyvinylpyrrolidone, polycarbophil, polyacryUc acid de- 
rivatives, poly aery lam ides, ethylen oxide homopolymers, poly ethelene-pory propylene copolymers, 
polyethylenimincs and others. 

It is important in selecting a composition for the mucosai-tenacious vehicle that it allow the slow 
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diffusion of the synergistic composition from the vehicle and into contact with the gingival tissues so that it 
can be absorbed into those tissues where it will induce its beneficial effects. 

The chemical structures of the polymeric agent selected for use in the mucosal-tenacious vehicle of this 
invention are not nearly as important as their physical properties and ability to satisfy the seven conditions 

5 set forth above. However, a large number of materials can be selected which do satisfy these criteria if 
properly compounded at suitable concentrations into a vehicle such as a semi-solid paste, get. liquid, 
ointment or film. 

Among such agents are a number of natural hydrophllic polymeric agents, which are enumerated 

w ° (1) Agar, which is a hydrophilic colloid extracted from certain algae. It is relatively insoluble in cold 
water but soluble in hot water. 

(2) Algin is derived from a brown algae, principally microsystitis pyriera. It is a linear polymer of high 
molecular weight; it is extracted principally as alginic acid and readily forms water-soluble alkali metal 
derivatives, amine derivatives and esters, all of which can be used in accordance with the teachings of this 

rs invention. 

(3) Carageenan ts another algae-derived water-soluble polymer and exists principally as the lambda, 
kappa and iota isomers. 

(4) Other water-soluble polymers also derived from marine algae include fucoidan. laminoran and 
furcellaran. 

20 (5) Gum arabic, also commonly called gum acacia, is the dried, gummy exudate of the acacia tree, 

indigenous to Africa. India, Central American and Southwest North America. It readily forms coacervates 
with gelatin. 

(6) Gum ghatti is another tree exudate which has a higher viscosity in aqueous solutions than gum 

arabic. 

25 (7) Gum karaya is a tree exudate with a high potential for water absorption and a relatively low pH. At 

concentrations of 5-20%, it is a strong wet adhesive. 

(8) Gum tragacanth is widely used in food processing and is obtained from a perennial shrub found in 
the Near East. 

(9) Guar gum is obtained from the guar plant in India and Pakistan and forms viscous, colloidal 
30 dispersions in water, 

(10) Locust bean gum is derived from the fruit of the carob tree, an evergreen found principally in 
Southern Europe. 

(11) Other natural gums derived from thB fruit of the carob tree, an evergreen found principally in 
southern Europe. 

6 (12) Pectin is a general term for a group of water-soluble and water-dispersiblB polysacharides 
present in the cell walls of all plant tissues. 

(13) A relatively recent type of water-soluble, natural polymer is that produced as an extracellular 
polysaccharide by bacteria or fungi. Included among these are xanthan gum, polysaccharide Y-1401, 
scieroglucan and various dextrans. 
40 There are also some starch derivatives which meet many of the criteria outlined for a mucosal- 
tenacious, water-soluble or water-dispersible polymer above, but are not usable in this invention because of 
their susceptibility to amylolytic degradation from the enzyme ptyalin found in saliva. 

In addition to the natural hydrophllic polymers, the following synthetic polymers may also be used: 

1, Chemical modification of cellulose provides many derivatives which are useful within the teachings 
45 of this invention. Among these are methyl cellulose, sodium car bo xymethy (cellulose, hydroxypropylm ethyl- 
cellulose, hydroxypropylethylcellulose. hydroxypropyl cellulose; and ethylhydroxyethyl cellulose. These 
agents can be prepared in a wide range of solubility and viscosity ranges. 

2. Polyvinyl alcohol is produced by the alcoholysis of polyvinyl acetate and can be made in a number 
of molecular weights, water-solubility ranges and viscosity ranges. 

so 3. Polyvinylpyrrolidone is a homopolymer of N-vinyrpyrrolkJone with a high level of water solubility 

and pronounced viscosity-building properties. 

4. PoIyacryRc acid derivates can be used directly but more often are used with other copolymers; an 
important polyacryftc acid copolymer is polycarbophil. 

5. Particularly useful materials are the partial calcium/sodium salts of lower alky I vinyl-maleic acid 
55 anhydride copolymers, sold commercially as "Gantrez" and "Ucarset". 

6. Polyacrylamide is a polymer of acryiamide and can be polymerized by a variety ol synthetic 

approaches. . 

7. Ethylene oxide polymers of very high molecular weight are commercially sold by the Union 
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Carbide Co. as water-soluble resins ( n Polyox"). They range in molecular weight from a few hundred 
thousand to five million or more. The higher molecular weight derivatives have extraordinary viscosity- 
biilding effects in water and other solvents, as well as pronounced mucosal-tenacfty. 

8 Polyethylenimines are produced from the monomer ethylenimme in the presence of an acid 
s catalyst- They are of special interest for adherent formulations because of their tendency to form strong 
electrostatic bonds. 

It Is also possible to use at least one material of animal origin: 
1. Gelatin is a partially hydrolized protein derived from the skin, connective tissues and bones of 
mammalian animals; thai derived by arid treatment is Type A and that from alkali treatment is Type B. 
70 These various polymeric materials herein described are illustrative of the many agents from which a 
composition can be compounded into useful mucosal-tenacious canters. They may be used singly or In 
combination, in a wide range of concentrations, and in the presence of many other agents Intended to 
control rates of water absorption and swelling, ingredients to enhance tissue penetration, vartous fillers, 
buffers, sweeteners, flavors, bodying agents and other pharmaceutical necessities. 
75 Generally, such compositions include about 0.01 to about 10 parts antioxidant, about 0.01 to 10 parts 
arylpropionic, NSAfD, and about 20 to about 60 parts mucosaMenacious polymer. 

Examples 1-7 below are illustrative of pharmaceutical^ acceptable carriers with synergistic composi- 
tions therein which can be used in accordance with the teachings of the invention. 



Example 1 


Components 


% By 
Weight 


1. CMC 7H3SXF (Sodium Carboxymethylcellulose) 

2. Polyox (Polyethylene Oxide) 

3. Polycarbophil 

4. Calcium Oxide 

5. Ketoprofen 

6. Alpha-tocopherol 

7. Polyvinylacetate 

8. Triacetin 


10.0 
20.0 
10.0 
1.0 
1.0 
1.0 
23.0 
34.0 
100.0 



Polyvinylacetate and triacetin were pre-mixed in a sigma-btade mixer. CMC 7H3SXF, polyox powder, 
potycarbophil. calcium oxide and ketoprofen were homogeneously mixed in a Tekmar mixer, followed by 
the addition of alpha-tocopherol at 1000 rpm. Finally, the poryvinylacetate/triacetin pre-mix was added to the 
mixture, and resulted in a smooth cream-type product. 

40 



Example 2 


Components 


%By 
Weight 


1 . Mineral Oil 

2. CMC 7H3SXF (Sodium Carboxymethylcellulose) 

3. Polyox (Polyethylene Oxide) 

4. Propylparaben 

5. Sodium Monophosphate 

6. Flavor (Spray Dried) 

7. Ketoprofen 

8. Alpha-tocopherol 


51.45 
32.0 
13.0 
0.05 
0.10 
0.40 
2.0 
1.0 
100,0 



55 

Mineral oil was heated to 65°C in a Kitchen-Aid Bowl. CMC 7H3SXF, poiyox. propylparaben and sodium 
monophosphate were slowly charged to the bowl and mix-homogeneously for 10-15 minutes. Rnally the 
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active agents (alpha-tocopherol and ketoprofen) and flavor were added and mixed thoroughly. 



Example 3 


Components 


% By 




Weight 


1. Ethanof 


15.0 


2. Glycerin 


15.0 


3. Polysorbate 


1.0 


4. Sodium Lauryl Sulfate 


0.1 


5. Ketoprofen 


1.0 


6. Alpha-tocopherol 


1.0 


7. Flavor 


0.1 


8. Colorant (FD&C Grade) 


0.005 


9. Water 


66.795 




100.0 



20 Active agents (alpha-tocopherol and ketoprofen) were mixed homogeneously with ethanol in a container. 
In another container, flavor, glycerin, sodium lauryl sulfate, colorant and polysorbate were mixed together, 
followed by the addition of water. The ethanol (and active agents) solution was then charged to the aqueous 
portion and mixed thoroughly. 



Example 4 


Components 


% By 




Weight 


t. Ethylene Oxide Homopolymer 


40.0 


2. Polyvinylpyrrolidone 


40.0 


3. Polyethylene Glycol 4000 


14.9 


4. Glycerin 


1.0 


5. Ketoprofen 


2.0 


6. Alpha-tocopherol 


2.0 


7, Flavor 


0.1 




100.0 



The first four ingredients are homogenized into an intimate mixture and warmed to about 40°C. The 
active agents and flavor were incorporated into the mixture and mixed thoroughly. The final mixture was 
cooled to about 25°C and then extruded through stainless steel rollers into a film approximately 2mm thick. 



45 



50 
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Example 5 


Components 


% By 




Weight 


1 . Ketoprofen 


2.0 


2. Alpha-tocopherol 


2.0 


3. Hydrated Silica 


12.0 


4. Sorbitol Solution 


12.0 


6. Glycerin 


12.0 


6. Xanthan Gum 


1.5 


7. Fumed Silica 


2.0 


8. Flavor 


0.5 


9. Propyl Paraben 


0.05 


10. Methyl Paraben 


0.05 


11. Sodium Lauryl Sulfate 


1.5 


12. Water 


54.4 




100.0 



In a mixing vessel container fitted with a vacuum system and mixing apparatus, water, active agents, 
parabens, flavor, sorbitol solution, and silica were charged and mixed thorougly. In a separate container 
xanthan gum was charged and mixed in glycerin and then charged to the mixing vessel. It was then mixed 
for about 10 minutes, detergent was added, and finally mixed under full vacuum for 20-30 minutes. 



Example 6 


Components 


% By 




Weight 


1. Lactose 


57,0 


2. Avicel (pH 101) 


33.0 


3. Starch 


4.0 


4. Fumed Silica 


1.0 


5. Stearic Acid 


2.0 


6. Alpha-tocopheroi 


2.0 


7. Ketoprofen 


1.0 




100.0 



Active ingredients (alpha-tocopherol and ketoprofen) were mixed homogeneously with lactose in a 
Ribbon mixer followed by the addition of Avicel. starch, lumed silica and finally stearic acid. Manesty 
equipment was used to produce tablets (average weight 500 mg.). 



Example 7 


Components 


% By 




Weight 


1. Lactose 


80.0 


2. Starch 


17.0 


3. Alpha-tocopherol 


1.0 


4. Ketoprofen 


t.O 


5. Fumed Silica 


1.0 




100.0 



Alpha-tocopherol was homogeneously dispersed with lactose in a Ribbon Mixer, toltowed by ketoprofen. 
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starch and turned silica. After the powder was homogeneously mixed. It was then filled into hard gelatin 
capsules at an average weight of 500 mg. using an MG-2 automatic capsule filling machine. 

Examples 8-9 below are also illustrative of mucosal-tenacious vehicles, with a synergistic composition 
incorporated therein, which can be used in accordance with the teachings of the present invention. 



Example 8 


Components 


% By 
Weight 


1. CMC 7H3SXF (Sodium Carboxymethylcellulose) 

2. Polyox WSR 301 (polyethylene oxide) 

3. Polycarbophil 

4. Calcium Oxide 

5. Ibuprofen 

6. Beta-carotene 

7. Polyvinyl acetate 

8. Triacetin 


10 
15 
15 

1 

1 

1 

23 
34 

100.0 



Polyvinyl acetate and triacetin were pre-mixed in a Sigma-blade mixer. CMC7H3SXF, Polyox powder, 
polycarbophil. calcium oxide and ibupropfen were homogeneously mixed in a Tekman mixer, followed by 
the addition of Beta-carotene at 1000 rpm. Finally, a polyvinyl acetate/triacetin pre-mix was added to the 
25 mixture, and resulted in a smooth cream*type product. 



Example 9 


Components 


% By 




Weight 


1 . Ethylene Oxide Homopolymer 


41.0 


2. Polyvinylpyrrolidone 


40.0 


3. Polyethylene Glycol 4000 


14.9 


4. Glycerin 


1.0 


5. ibuprofen 


2.0 


6. Beta-carotene 


1.0 


7. Flavor 


0.1 




100.0 



The first four ingredients are homogenized into an intimate mixture and warmed to about 40°C. The 
active agents and flavor were incorporated into the mixture and mixed thoroughly. The final mixture was 
cooled to about 25°C and then extruded through stainless steel rollers into a film approximately 2mm thick. 
46 Although the present invention has been described in connection with preferred embodiments thereof, 
many other variations and modifications will now become apparent to those skilled in the art without 
departing from the scope of the invention. 



so Claims 

1. A synergistic composition for the treatment of periodontal disease comprising an effective periodontal 
disease reducing amount of antioxidant and an arylpropionic, non-steroidal anti-inflammatory drug in 
combination with a pharmaceutical!/ acceptable carrier. 
55 2. A composition as claimed In claim 1, wherein the arylpropionic drug is selected from the group 
consisting of ibuprofen, ketoprofen. flurbiprofen, fenoprofen and naproxen. 

3, A composition as claimed in claim 1 or claim 2. wherein the antioxidant is selected from the group 
consisting of alpha-tocopherol, ascorbic add or pharmaceutically acceptable salts thereof, and Vitamin A or 
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its precursors including beta-carotene. 

4. A composition as claimed in any of claims 1 to 3, wherein the effective periodontal dis ase reducing 
amount of th antioxidant is from about 0.01 to 10% by weight and the effective periodontal disease 
reducing amount of Lhe arytpropionrc. non-steroidal anti-inflammatory drug ts from about 0.01 to 10% by 

5 weight 

5. A composition as claimed in claim 4, wherein the effective periodontal disease reducing amount of 
the antioxidant is from about 0.03 to 2.0% by weight and the effective periodontal disease reducing amount 
of the arylpropionic. non-steroidal anti-Inflammatory drug is from about 0.01 to 2% by weight. 

6. A composition as claimed in any of claims 1 to 5. wherein the composition is in the form of a 
w laminate occlusive dressing, tablet, capsule, pill, solution, gel. or suspension. 

7. A composition as claimed in any of claims 1 to 6, wherein the pharmaceutical^ acceptable carrier is 
a mucosaMenacious carrier. 

8. A composition as claimed in claim 7, wherein the rnucosai-tenactous carrier comprises a water 
soluble or water dispersibte polymer. 

75 9. A composition as claimed in claim 8, wherein the combination of the composition and the carrier 
comprises about 0 01 to 10 parts antioxidant, and about 0.01 to 10 parts arylpropionic, non-steroidal anti- 
inflammatory drug, and about 20 to 60 parts muco sal-tenacious polymer. 

10. A composition as claimed in claim 9, wherein the mucosal-tenacious polymer is selected from the 
group consisting of karaya gum, ethyteneoxide polymer, sodium carboxy-methylcellulose and lower atkyl 

20 vinyl ether-maleic acid anhydride copolymer. 

11. The use of an antioxidant and an arylpropionic non-steroidal anti-inflammatory drug in combination 
in the preparation of a composition for use in the treatment of periodontal disease. 
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